A hologram is a recording medium created by holography that records and reproduces a threedimensional object. Creating a hologram on a computer is Computer-generated holography, and a hologram created by computer holography is called a Computergenerated hologram.In this paper,the angular spectrum method which has short calculation time and can reproduce even in the short distance is used.Computergenerated hologram can be obtained by calculation on a computer, but the distribution of holograms is obtained by discrete values because computers can not handle continuous values.Therefore, sampling intervals must be taken into account. In this paper, we study and consider how the sampling interval affects when reproducing a hologram created by the angular spectrum method. As a result of the simulation, it was found that the pixel pitch has to be changed according to the distance of reproducing the hologram
Introduction
Since images such as photographs recorded only the amplitude information of the original object light, information on the optical path can not be obtained. However, the hologram records not only the amplitude information of the original object light but also the phase information. It is possible to reproduce the stereoscopic image because the phase information is information on the optical path. Although information of interference fringes also has amplitude information and phase information, it is difficult to record these two pieces of information..However, since each amplitude or phase information of the interference fringes contains both the amplitude and the phase information of the object light, only either the amplitude or the phase of the interference fringe can be recorded. Generally,the recording material mostly reacts to the amplitude information of the light. Fourier transform invers Fourier transform short, and the angular spectrum method which can be reproduced even in the short distance is described in this paper. A Computer-generated hologram can be obtained by calculation on a computer, but because computers can not handle continuous values, the distribution of holograms is obtained by discrete values. Therefore, quantization error and discretization error occur. Also, sampling intervals must be taken into consideration when dealing with discrete values. In this paper, we study and consider how the sampling interval affects when reproducing a hologram created by the angular spectrum method.
Computer-generated hologram

angular spectrum method
The angular spectral method is one of methods of creating Computer-generated holograms. Figure. 1 shows a calculation method of the angular spectrum method. First, complex amplitude distribution of the original image is input. Second,the distribution is Fourier transformed. Third,calculate the diffraction phase of the angular spectrum and add it to the distribution of the Fourier transform plane. Finally,the distribution obtained by adding the phase components.isinverse fourier transformed. The distribution created by inverse Fourier transformation is a hologram made by angular spectrum method. 
2.2
Principle of Computer-generated hologram a Computer-generated hologram is a method of generating a hologram on a computer. Computer hologram calculates diffraction of object light and reference light and distribution of interference fringes by calculation. Therefore, there is an advantage that the object light can handle even imaginary things that can not exist in the real world. All data that can be handled on the computer are discrete values. Therefore, in the case of Computer-generated holograms, errors due to discretization and quantization occur. In order to make this error as small as possible, it suffices to obtain a sufficiently large number of discrete points. Taking a large number of discrete points in a Computergenerated hologram corresponds to making the size of the hologram sufficiently large in the optical hologram. However, taking a sufficiently large number of discrete points in the Computer-generated hologram leads to an increase in calculation time. Also, it requires a lot of memory space to store data of discrete points.
Complex amplitude hologram
The complex amplitude hologram is a hologram that simultaneously records the amplitude and phase information of object light. Complex amplitude holograms are often used as simulations in Computergenerated holograms. In this paper, we consider the reconstructed image reproducing the hologram on the simulation and the sampling interval, so we create and reproduce a complex amplitude hologram.
Sampling interval by the angular spectrum method
Determination of hologram by angle spectrum method
In order to reproduce the hologram created with the angular spectrum, the pixel pitch of the hologram must be changed according to the distance. For that purpose, the following three equations are necessary.
Where N and ′ are the number of sampling points of the original image and the hologram, and ∆ and ∆ are the pixel pitch of the original image and the hologram. Also,z is the distance, is the wavelength, this time it is 632[ μ m]. Equation (1) is a formula required to be a complex amplitude hologram.
Equation (2) is a formula that the hologram and the original image have the same size. Equation (3) Fig. 3(a)to(d) . Fig.4(a)to(d) shows an image obtained by reproducing a hologram created using Fresnel approximation under the same conditions as the angular spectrum method. From Fig. 3 and 4 it can be seen that holograms created with Fresnel approximation can not be reproduced at short distances and holograms created with angular spectra can be reproduced at short distances, but the pixel pitch of the hologram must be changed.
Relationship between distance and reproduction image error by angular spectral method
In chapter 3.1 we changed the pixel pitch of the hologram, but the pixel pitch is fixed to one when optically reproducing the hologram. Therefore, fix the pixel pitch of the hologram and reproduce it with changing the distance. 
Conclusions
Therefore, when creating and reproducing a hologram by the angular spectrum method, the pixel pitch of the hologram must be changed according to the distance to reproduce. Considering the case of optical reproduction, although reproduction is possible when the pixel pitch of the hologram is fixed, an error occurs depending on the distance.
